Objective Autoimmune pancreatitis (AIP) is frequently associated with various extrapancreatic lesions. The distribution and frequency of extrapancreatic lesions preceding or subsequent to AIP are unknown. The aim of this study was to investigate metachronous extrapancreatic lesions of AIP. Patients and Methods Extrapancreatic lesions were examined clinically, radiologically, and histologically in 56 AIP patients. Results Extrapancreatic lesions were associated in 25 (45%) of 56 AIP patients. Twenty-nine extrapancreatic lesions were detected synchronously with AIP in 18 patients, and 18 lesions were detected metachronously in 11 AIP patients. Fourteen patients had more than 2 extrapancreatic lesions. There was no significant difference in serum IgG4 levels between AIP patients with preceding extrapancreatic lesions and synchronous extrapancreatic lesions. Extrapancreatic lesions preceding AIP were sclerosing sialadenitis (n=8), cervical lymphadenopathy (n=4), swelling of the lacrimal glands (n=2), retroperitoneal fibrosis (n=1), and hilar lymphadenopathy (n=1). Retrospective histopathological examination confirmed that these lesions were compatible with IgG4-related sclerosing disease. Steroid therapy was not given for these initial lesions, and AIP occurred 3 to 48 months after these initial lesions. Swelling of the preceding extrapancreatic lesions persisted when AIP occurred. Extrapancreatic lesions subsequent to AIP were retroperitoneal fibrosis (n=1) and systemic lymphadenopathy (n=1), both of which occurred during follow-up of AIP without steroid therapy. All extrapancreatic lesions improved after steroid therapy. Conclusion Swelling of salivary or lacrimal glands, lymphadenopathy, and retroperitoneal fibrosis can precede AIP. Lymphadenopathy and retroperitoneal fibrosis can occur subsequent to AIP. Recognition of these findings will aid in the correct diagnosis of AIP.
Introduction
Autoimmune pancreatitis (AIP), a recently described clinical entity, appears to involve autoimmune mechanisms in its pathogenesis. AIP is characterized clinically by a preponderance of elderly males, jaundice as a frequent initial symptom, and responsiveness to steroid therapy; serologically by elevation of serum IgG or IgG4 levels; radiologically by en-sialadenitis, and retroperitoneal fibrosis. Furthermore, we also found dense infiltration of IgG4-positive plasma cells and T lymphocytes in various organs of AIP patients, such as the periportal area of the liver, gastric mucosa, colonic mucosa, dermis, lymph nodes, and bone marrow (5) (6) (7) . Therefore, we proposed the existence of a novel clinicopathological entity, an "IgG4-related sclerosing disease" (5, 6) . It is a systemic disease characterized by extensive IgG4-positive plasma cell and T lymphocyte infiltration of various organs. Clinical manifestations are apparent in organs such as the pancreas, bile duct, gallbladder, salivary gland, retroperitoneum, and others where tissue fibrosis with obliterative phlebitis is present on pathology.
Although several papers have dealt with the extrapancreatic lesions of AIP, few studies have focused on the metachronous extrapancreatic lesions of AIP (8) . It is important to study patterns of onset of each extrapancreatic lesion. Therefore, we retrospectively examined the clinical features of extrapancreatic lesions preceeding or subsequent to AIP.
Patients and Methods
We treated 56 AIP patients (45 males and 11 females; mean (± SD) age, 62.8 (± 13.3) years) in Tokyo Metropolitan Komagome Hospital. They were diagnosed as having AIP according to the Asian Diagnostic Criteria for AIP (9) : pancreatic enlargement on computed tomography (CT) and ultrasonography (US) (n=56), irregular narrowing of the main pancreatic duct on endoscopic retrograde cholangiopancreatography (ERCP) (n=56), elevated serum IgG (n= 36) and IgG4 (n=43), presence of autoantibodies (n=22), histological findings of lymphoplasmacytic sclerosing pancreatitis (n=17), and steroid responsiveness (n=39). Six patients underwent pancreatoduodenectomy, one patient underwent distal pancreatectomy, and four patients underwent choledochojejunostomy with pancreatic biopsy due to suspicion of pancreatic cancer.
The medical records of these 56 patients were reviewed to identify metachronous and synchronous extrapancreatic lesions. Extrapancreatic lesions of AIP were defined as lesions that were frequently associated with AIP and had IgG4related histological findings similar to those of the pancreas of AIP, such as sclerosing cholangitis, sclerosing cholecystitis, sclerosing sialadenitis, sclerosing dacryoadenitis, retroperitoneal fibrosis, inflammatory pseudotumor and lymphadenopathy (3, 5) . Extrapancreatic lesions first identified at the diagnosis of AIP were defined as synchronous, and those identified before or after the diagnosis were defined as metachronous. Bile duct lesions were examined by ERCP. The presence of lacrimal and salivary gland lesions was determined by physical examination and CT. The presence of other extrapancreatic lesions was determined by CT. Although stenosis of the lower bile duct was detected in 40 patients, we did not regard segmental stenosis of the intrapancreatic bile duct as an extrapancreatic lesion because it could be influenced by pancreatic enlargement. Swelling of the peripancreatic lymph nodes was observed in almost half of the AIP patients who underwent laparotomy (3) . However, to exclude reactive lymphadenopathy, we did not regard them as extrapancreatic lesions. We regarded only distant lymphadenopathy including cervical and hilar lymphadenopathy as extrapancreatic lesions. We excluded 1 sclerosing cholangitis of the intrahepatic bile duct that recurred at the same site during steroid tapering from the subsequent extrapancreatic lesions.
Embedded sections of 5 resected and 6 biopsied extrapancreatic lesions preceding or subsequent to AIP were obtained and immunostained with anti-IgG4 antibody (The Binding Site, Birmingham, UK) using the avidin-biotinperoxidase complex (ABC) method (6, 7) .
Statistical analysis was performed using chi-squared analysis or Mann-Whitney's U test. P values of less than 0.05 were considered statistically significant.
Results
Forty-six extrapancreatic lesions were present in 25 (45%) of 56 AIP patients. Among them, fourteen patients had more than 2 extrapancreatic lesions including synchronous and metachronous lesions. Twenty-nine extrapancreatic lesions, such as sclerosing cholangitis of the intrahepatic bile duct (n=4), sclerosing cholecystitis (n=14), swelling of bilateral salivary glands (n=5), retroperitoneal mass (n=2), inflammatory pseudotumor of the lung (n=1) and cervical lymphadenopathy (n=3), were detected synchronously with AIP in 18 patients. And eighteen lesions were detected metachronously in 11 AIP patients (Table 1) .
There was no significant difference in age of diagnosis, gender, and serum IgG4 levels between AIP patients with preceding extrapancreatic lesions and those with synchronous extrapancreatic lesions ( Table 2) .
Extrapancreatic lesions preceding AIP were swelling of bilateral salivary glands (n=8), cervical lymphadenopathy (n=4), swelling of bilateral lacrimal glands (n=2), retroperitoneal mass (n=1), and hilar lymphadenopathy (n=1). Eight swollen salivary gland lesions, 1 swollen lymph node lesion, and 1 retroperitoneal mass lesion were resected or biopsied on suspicion of salivary gland tumor, malignant lymphoma, and urethral tumor, respectively. Histopathological findings of the salivary glands and the retroperitoneal mass, which were retrospectively examined, were sclerosing sialadenitis and retroperitoneal fibrosis that consisted of dense fibrosis with abundant infiltration of T lymphocytes and IgG4positive plasma cells and obliterative phlebitis. Retrospective examination of a biopsied cervical lymph node (Case 5) revealed abundant infiltration of IgG4-positive plasma cells. No steroid therapy was performed for these initial lesions, and AIP occurred 3 to 48 months after these initial lesions. Swelling of the preceding extrapancreatic lesions persisted when AIP occurred. Steroid therapy was performed for AIP in 7 patients, in all of whom the preceding extrapancreatic lesions also improved. In Case 8, distal pancreatectomy was T a b l e 1 . E x t r a p a n c r e a t i c L e s i o n s i n P a t i e n t s wi t h Au t o i mmu n e P a n c r e a t i t i s performed for a mass in the pancreatic tail, and the histological diagnosis was AIP. Steroid therapy was given after resection, and the swelling of the salivary and lacrimal glands improved (Table 3) . Extrapancreatic lesions occurred subsequent to AIP in 2 of 17 patients followed up without steroid therapy. One was retroperitoneal fibrosis occurring 12 months after a by-pass operation for AIP (Case 10), and the other was systemic lymphadenopathy occurring 36 months after pancreatoduodenectomy for AIP (Case 11). In the latter case abundant infiltration of IgG4-positive plasma cells was detected in the biopsied cervical swollen lymph node. Retroperitoneal fibrosis and systemic lymphadenopathy improved after steroid therapy (Table 4 ). (5, 6) . It is a systemic disease, and AIP appears to be a pancreatic lesion reflecting an IgG4-related sclerosing disease. In some cases, only 1 or 2 organs are clinically involved, while in others, 3 or 4 organs are affected (5) .
Discussion

AIP patients frequently have significantly elevated serum IgG4 levels and various extrapancreatic lesions. Based on histological and immunohistochemical examinations of various organs of AIP patients, we proposed a novel clinicopathological entity, an "IgG4-related sclerosing disease"
From this point of view, both AIP and the extrapancreatic lesions of AIP may occur randomly. However, in this study, some patterns were recognized in the synchronous and metachronous extrapancreatic lesions of AIP. Sclerosing cholangitis and sclerosing cholecystitis occurred synchronously with AIP. Swelling of bilateral salivary glands was present in 13 AIP patients. Cervical lymphadenopathy was also present in 7 of these patients, as was swelling of bilateral lacrimal glands in 2. Swelling of bilateral salivary glands preceded AIP in 8 patients. They were followed up without steroid therapy, and AIP occurred 3 to 48 months later. Retrospective immunohistochemical examination revealed that the swollen salivary glands were compatible with IgG4-related sclerosing sialadenitis. Lymphadenopathy in the cervical or hilar lymph nodes, as well as the peripancreatic lymph nodes, is sometimes found in AIP patients. Dense infiltration of IgG4-positive plasma cells was detected in swollen lymph nodes. Cervical lymphadenopathy occurred with swelling of the salivary glands preceding AIP in 4 patients, and malignant lymphoma was suspected. In case 1, sarcoidosis was suspected because the chest X-ray showed bilateral hilar lymphadenopathy 4 years before AIP occurred. Hamano et al also reported 3 AIP patients who were initially diagnosed as having sarcoidosis based on bilateral hilar lymphadenopathy on chest Xray (8) . In case 11, systemic lymphadenopathy appeared 3 years after surgery for AIP. All lymphadenopathy disappeared after steroid therapy. Cheuk et al (10) reported that 2 of 6 cases of unexplained lymphadenopathy associated with elevated serum IgG4/IgG levels and/or increased IgG4positive plasma cells in the lymph nodes developed IgG4related sclerosing disease (sclerosing cholangitis, and scle-T a b l e 3 . E x t r a p a n c r e a t i c L e s i o n s P r e c e d i n g Au t o i mmu n e P a n c r e a t i t i s (8) .
. E x t r a p a n c r e a t i c L e s i o n s S u b s e q u e n t t o Au t o i mmu n e P a n c r e a t i t i s
All extrapancreatic lesions of AIP showed similar histopathological findings or good responsiveness to steroid therapy. They appear to be clinically involved organs in IgG4related sclerosing disease. However, in our study, the extrapancreatic lesions preceding AIP were sclerosing sialadenitis, swelling of the lacrimal glands, lymphadenopathy, and retroperitoneal fibrosis, while those subsequent to AIP were lymphadenopathy and retroperitoneal fibrosis. It is unclear why the onset period of each lesion was different in IgG4-related systemic disease. AIP occurs most frequently with obstructive jaundice due to associated sclerosing cholangitis (1) (2) (3) (4) (5) . Compared with AIP, swelling of the salivary or lacrimal glands can be easily noticed even without symptoms. AIP might exist subclinically when preceding salivary or lacrimal gland lesions were diagnosed.
Most of these preceding lesions were resected or biopsied on suspicion of malignant tumors. We should recognize that these lesions are manifestations of IgG4-related sclerosing disease. We should follow them up, being aware of the possibility of AIP. Some AIP cases are still difficult to differentiate from pancreatic cancer, but recognition of a past history of suspicion of salivary gland tumor, malignant lymphoma, sarcoidosis, or urethral tumor will further support the diagnosis of AIP.
In conclusion, swelling of the salivary or lacrimal glands, lymphadenopathy, and retroperitoneal fibrosis can precede AIP. Lymphadenopathy and retroperitoneal fibrosis can occur subsequent to AIP. Recognition of these findings will aid in the correct diagnosis of AIP.
